Introduction
Within the field of organic conductors, it was very early realized that electrons in these materials couple strongly with intramolecular vibrations. This interaction is very important for understanding the physical properties of these systems which can display both activated and non-activated conductivity as well as superconductivity [1] . Infrared (IR) spectroscopy is a powerful method whereby molecular parameters, such as the EMV coupling constants, might be determined [2] [3] [4] .
The first experimental determination of the EMV coupling constants was performed on quasi-one-dimensional conductors containing the organic donor TCNQ (TCNQ = tetracyanoquinodimethane). For TCNQ salts possessing uniform or dimerized stacks, the phase phonon or isolated dimer models respectively were successfully applied in order to estimate the EMV coupling constants [5] [6] [7] [8] . Originally developed for the salt K-TCNQ, with its well-isolated (TCNQ) 2 2-dimers, the latter isolated dimer model provided a means by which the experimental determination of the coupling constants in this material could be achieved [7] . In addition to doubly-charged TCNQ dimers, the model also found utility in salts having TCNQ dimers containing one electron as the totally symmetric TCNQ vibrations were found to couple to the charge transfer between the charged and neutral molecules [9] .
Subsequently, the isolated cluster model was also successfully applied to systems having greater than two TCNQ molecules [10] [11] [12] . Fitting the IR spectra of various TCNQ salts via multiple models afforded the unique opportunity to experimentally determine fundamental molecular parameters such as the EMV coupling constants and compare them to those obtained through theoretical calculations [13] .
As mentioned above, models of EMV coupling are universal and were successfully applied to IR spectra of charge-transfer salts formed by TTF (TTF = tetrathiafulvalene) and its derivatives with various acceptors [14] . More specifically, the dimer model has proven especially useful in determining the coupling constants for charge transfer materials containing TTF derivatives. For example, reliable values for the EMV constants were According to symmetry considerations, in linear approximation for non-degenerated molecular orbital only the totally symmetric vibrational modes can couple with electrons [6, [16] [17] . For other symmetry modes, the electron-vibrational interaction is forbidden by the selection rules and is only correct if the molecules within the dimer have the same symmetry [16] . When considering the dimer, where the molecules are asymmetric with respect to one another, if those molecules are different or inequivalent, their modes are no longer degenerate and couple both in-phase and out-of-phase. In this case, the lack of an inversion center suppresses the mutual exclusion rule leading to all of the modes for the constituent molecules within the dimer becoming both IR and Raman active. Additionally, all of their symmetric modes can then couple to the CT electron [18] . Moreover, if we consider the sufficiently fast charge transfer between the dimer molecules due to electromagnetic radiation, their nuclear configurations do not have time to change in response to the charge transfer and their molecular vibrations arise as the result of the relaxation to each molecule's respective equilibrium configuration. In this case, the symmetry type of the arising vibrational modes depends not only on the final and initial state symmetries, but also on that of the intermediate states from which the transferred charge among the neighboring molecules belongs. These facts suggest that in some cases non-totally symmetric modes can be also coupled [19] . were the subject of our recent report [20] . 
Results and Discussion

Crystal structures of (DMtTTF)Br and (o-DMTTF) 2 [W 6 O 19 ]
The crystal structure data for the 1:1 salt (DMtTTF)Br collected at room temperature is presented in Table I . This salt crystallizes in the monoclinic pace group P2 1 /c and contains both cations and anions on general positions. As shown in Figure 1 , the oxidized molecules are organized into strongly-dimerized chains with very short intradimer S···S contacts at 3.386(7) and 3.502 (7) Å, while the contacts between the sulfur atoms within their interdimer analogues exceeds 3.9 Å. Furthermore, the stacks are oriented perpendicular to each other, an orientation similar to those observed in TMTTF salts that prohibits any sizeable lateral S···S contacts. In addition, no C-H···Br hydrogen bonds were observed upon closer inspection. As a result of these structural features, the (DMtTTF) 2
2+
dimers can be considered well-isolated from one another and that the unpaired electrons are strongly localized within the dimeric unit. The intramolecular bond lengths for the TTF core of the DMtTTF
•+ cation are given in 2-was reported [20] . In this salt, the donor molecules aggregate in a head-to-tail manner, forming strong face-
dimers that lie nearly parallel to the ab plane (see 
Raman and IR spectra
The single crystal Raman spectrum for (DMtTTF)Br is shown in Fig. 3 . Within the region of C=C stretching, one observes three bands at 1412, 1507, and 1587 cm , which correspond to the C=C central, and C=C ring anti-phase and in-phase stretching modes respectively (see Fig. 6 ). It is important to note that by comparison, the charge transfer band of (o-DMTTF) 2 were found and assigned to the stretching of central C=C bond, as well as the out-of-phase and in-phase stretching of ring bonds respectively [20] .
In the investigated salts, the shifting of vibrational bands toward lower wavenumbers with respect to the Raman data and, moreover, with a characteristic antiresonance dip, provide evidence of their interaction with the charge transfer transition. This effect is quite visible for (DMtTTF)Br salt where antiresonance dip at 1326 cm displays a characteristics reminiscent of an asymmetric Fano lineshape [30] . When the electric field is polarized along a chain of molecules, the interaction between the electronic absorption and phonon frequencies gives rise to an asymmetric Fano lineshape of bands [30] . The analysis of the Fano-effect, in conjunction with the Raman data, can lead to quantitative predictions for the various electron phonon couplings [31] .
Calculation of EMV coupling constants
Much like the IR spectra for the recently published (o-DMTTF) 2 [W 6 O 19 ] whose structure contained quasi-isolated dimers [20] , the IR spectra for (DMtTTF)Br can also be analyzed in terms of the isolated dimer model. For both salts, due to the coupling, the vibrational modes borrow intensity from the nearby CT electronic transition and occur at frequencies lower than their corresponding Raman bands. The IR spectra of the investigated salts are dominated by the occurrence of very strong electronic bands (CT transitions) that are polarized perpendicularly to the molecular planes.
Using the Rice's model for both compounds, we calculated the frequency-dependent conductivity for the isolated dimer [8] . For the electronic part we have only considered the ground and charge-transfer states, disregarding the presence of excitonic intramolecular states. Furthermore, the coupling between electrons and the molecular vibrations is assumed to occur through the phononic modulation of the on-site energy. Using linear-response theory, the frequency-dependent conductivity in the direction of the CT transition is given by the formula [8] ( ):
where e is the electronic charge, a the intradimer distance, N/V the number of dimers per unit volume, 
The real part of the scalar conductivity σ(ω) yields the CT excitation spectrum of the ionradical dimer, which consists of the primary CT excitation mode and a series of absorption bands in the region of the molecular frequencies {ω α }. The latter are oscillations in the radical electron dipole moment driven by the antisymmetric vibrational modes q α [8] . In order to obtain the microscopic parameters for the dimer, we have fitted Re[σ(ω)] to the experimental spectra of (DMtTTF)Br and (o-DMTTF) 2 [W 6 O 19 ] . Figures 5 and 6 show the conductivity spectra obtained by a Kramers-Kronig transformation of the experimental reflectance spectra (upper panels) and the conductivity spectra calculated within the framework of the dimer model (lower panels). In Table 3 , the model parameters for the fit to the E//a conductivity spectra of (DMtTTF)Br and (o-DMTTF) 2 [35] [36] [37] and BEDT-TTF [25, [35] [36] [37] [38] [39] [40] . Meanwhile, the considerably lower value of 7700 cm -1 , observed in (DMtTTF)Br, is akin to those measured in Ni(dmit) 2 and selected BEDT-TTF salts [41] [42] [43] .
In order to investigate the differences between CT bands, we computed the highest occupied molecular orbitals (HOMO) for the DMtTTF Table V ). This may in turn also influence the position of charge-transfer band, i.e. yield a shift toward higher frequencies.
Conclusions
In this paper, we have presented and discussed the infrared spectra of two recently synthesized charge-transfer salts (DMtTTF)Br and (o-DMTTF) 2 Table IV The EMV coupling constants, g α (meV) of the C=C stretching modes ω (cm 
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